1. The world's oceans are often perceived as barriers that separate countries. To counter these divisions and improve protection of ocean resources, marine protected area (MPA) managers have formed alliances that bridge jurisdictional boundaries to share strategies and resources with other protected areas.
The National Oceanic and Atmospheric Administration's (NOAA's) Office of National Marine Sanctuaries (ONMS) has embraced this management approach to connect MPA management based on ecological and cultural links. The United States' Sanctuary System is made up of 14 federally managed MPAs-national marine sanctuaries and marine national monuments-charged with resource conservation and balancing multiple uses. Its 'sister site' strategy is meant to encourage collaborative research and management of conservation challenges that are shared between sites in the Sanctuary System and MPA partners outside the USA (see Figure 1 ). Whereas each site may have unique experiences and components of the regional ecosystem, it benefits from the conservation success of its partner(s).
Whether designed as pairings between sites or a network of several sites, sister site relationships aim to strengthen the management capacity and, as a consequence, the ecosystem integrity of each MPA, and help to maintain the ecological connections between the sites. This paper summarizes the origins and accomplishments of several of these partnerships and distils lessons that have been learned from over a decade of collaboration.
| NORTH ATLANTIC HUMPBACK WHALE SISTER SANCTUARIES: WORLD'S LARGEST NETWORK OF MARINE MAMMAL PROTECTED AREAS
Humpback whales (Megaptera novaeangalie) traverse the global ocean.
Subpopulations tend to remain in a particular part of the ocean, migrating between breeding and feeding grounds. This is the case with the North Atlantic humpback whale, whose range extends between the tropical waters of the Caribbean and the frigid waters of the far North Atlantic between Greenland and Norway. A segment of the North Atlantic humpback whale subpopulation migrates between the western Caribbean (e.g. Dominican Republic, Puerto Rico, Haiti) and the Gulf of Maine. In fact, over 10% of the Gulf of Maine whales, whose population is around 900 animals, are known to breed in the Caribbean (Allied Whale, personal communication, August 2018) . In an effort to better protect this population at each end of its migration, Figure 2 ). This network has significantly expanded protection (from 2,191 km 2 in 2007 to 669,440 km 2 today) for humpback whales during their annual migration away from SBNMS (Table 2) . Republic (Stevick et al., 2018) . These new findings raise management challenges, especially given the humpback whales' recent delisting under the US Endangered Species Act.
Major benefits of the Sister Sanctuary Program include:
• An unprecedented opportunity to work with three nations containing breeding grounds pivotal to the survival of the sanctuary's shared population of humpback whales.
• Increased database of fluke photographs that allow the Sister Sanctuary Program to monitor the movements, health, and behaviour of individual whales that migrate between the sanctuaries. 
| GULF OF MEXICO SISTER SITE NETWORK
MPAs in the Gulf of Mexico focus science, education, and management at special places that are critical for the conservation of the Gulf ecosystem (Kiene, 2011 (Kiene, , 2018 Mahadevan et al., 2012; Ritchie & Kiene, 2012) . However, the interconnections within the Gulf ecosys- This trinational collaboration is being designed to give MPA site managers in Mexico, Cuba, and the USA an understanding of the ecosystem protections at all the sites in the network and an assessment of the status and trends in the condition and management of the sites.
The goal is to provide the managers of the sites with tools to identify In addition to these assets, ONMS also brings to Cuba and Mexico:
• expertise in bilateral agreements and strategies for managing marine ecosystems and migratory species; and
• ocean awareness and educational products.
However, the benefits do not only flow in one direction. Cuba and Mexico bring to the USA:
• the opportunity to observe the baselines of ecosystem condition and the methods Cuba and Mexico have used to maintain them;
• more complete understanding of the physical and biological systems that connect US sanctuaries with the Caribbean region; and
• a crucible for the study of coastal resource use and protection that can be shared with other developing countries of the wider Caribbean.
All countries benefit from the technical expertise at all the sites in coral reef restoration, monitoring and mitigation of impacts to marine environments.
As the MPA network collaboration grows, Cuba, Mexico and the USA are seeking to understand, enhance, and protect their interconnected biological resources and address shared conservation challenges at special marine areas in the three countries. Through the (Kirch, 2017) .
The ecosystems of Hawai'i and Rapa Nui contain some of the highest rates of endemism and have fostered and sustained similarly unique cultural histories (Boyko, 2000; Friedlander, DeMartini, Wedding, & Clark, 2009; Glynn et al., 2007; Hurles, Matisoo-Smith, Gray, & Penny, 2003; Kane, Kosaki, & Wagner, 2014; Kay & Palumbi, 1987; Kirch, 2017; Kosaki et al., 2016; Maragos et al., 2009; Randall, 2007; Randall & Cea, 2011) . In the Northwestern Hawaiian Islands, a number of stone images (ki'i) found on Nihoa and Mokumanamana are described in early historical accounts of Hawaiian culture (Emory, 1928; Kikiloi, 2010 Kikiloi, , 2012 . These ki'i are much smaller than the impressive stone moai of Rapa Nui, statues that embody the sacred spirit of ancestors. However, both the moai and ki'i are similar to other stone figures found throughout Polynesia. They are thought to have important religious significance and also marked the emergence of significant cultural shifts (Emory, 1928; Kikiloi, 2012; Van Tilburg, 1994) .
When the great migrations throughout Polynesia ceased hundreds of years ago, these indigenous peoples adapted to local landscapes and seascapes and, today, continue their ancestral relationships with their native lands, territories, and resources (Buck, 1959; Johannes, 1978; Kikiloi, 2003 Kikiloi, , 2010 Kikiloi, , 2012 Kikiloi et al., 2017) . Partners also take advantage of attendance at meetings and workshops in their own or other countries to work together.
5.
Never underestimate the power of culture. While many sister sites are based on shared species or habitats, some also share a common culture, which can be a powerful bond and opportunity.
Papahānaumokuākea Marine National Monument and Rapa
Nui are linked by a common Polynesian heritage and share many cultural and spiritual practices, as well as history and words.
The partnership between Papahānaumokuākea Marine National Monument and Rapa Nui was cemented by an exchange of culturally significant objects, rather than by a formal agreement. together, but they can be even more effective when operated in the context of a regional MPA network. Regional MPA networks (such as MEDPAN, NAMPAN, RAMPAO, and CAMPAM in the Mediterranean, North America, West Africa, and Caribbean respectively) play a critical role in connecting sites to broader regional institutions and policies. As such, they frequently have access to resources (whether monetary or inkind) that can strengthen sister site partnerships. Sometimes, one partner may be eligible for funding that another is not. For example, Big Ocean, a global network of managers of largescale MPAs, grew out of the early partnership between Papahānaumokuākea Marine National Monument and the Phoenix Island Protected Area. Today, Big Ocean has 17 member sites in nine countries who provide a community of practice to support managers of large-scale MPAs . Big
Ocean also succeeded in raising outside funds for a symposium on human dimensions of MPAs-a topic of great interest to all its members.
| CONCLUSION
The basic precepts of ocean literacy teach us that there is one global connected ocean. Sister sites are helping to bridge international differences and bolster resource protection efforts by connecting MPAs to better understand and manage shared resources and challenges. MPA success ultimately depends on a range of factors, including effective management, research and monitoring, social and political will, and an informed and engaged citizenry. The NOAA sister site programme is a dynamic and evolving process of international collaboration focused on ecological and cultural connections to build capacity and increase joint conservation impact. The shared objectives and actions defined by managers and scientists at sister sites provide a framework for evaluating the future success of these collaborative management strategies.
Sister sites can also form the foundation for a broader network of MPAs sharing a commitment to collaboration on science and management issues. The Convention on Biological Diversity's Aichi Target 11 calls for signatories to establish effective networks of MPAs, a commitment that has been echoed through other global and regional bodies and commitments. Sister sites can serve as a practical model for building transboundary MPA networks from existing sites, based on shared interests and resources, ultimately making their conservation impact more than the sum of the conservation efforts at individual sites.
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